Modulation of fetal and placental metabolic pathways in response to maternal thyroid and glucocorticoid hormone excess.
Triiodothyronine (T3) treatment of pregnant rats for 6 days, 10 micrograms/100 g, resulted in a pronounced induction of enzymes related to gluconeogenesis and lipogenesis and of mitochondrial FAD-glycerophosphate dehydrogenase in the maternal liver, as previously observed in male rats. There was virtually no change in the activity of these enzymes in the placenta. However, there was a distinct induction of these enzymes in the fetal liver, even if increments in fetal serum and liver T3 were much smaller than on the maternal side. This indicates that changes in hepatic enzyme activities are a more sensitive index of fetal hyperthyroidism than T3 levels. The increased lipogenic capacity was expressed by greater incorporation of a tritium tracer into fatty acids. Administration of triamcinolone, 2 mg/100 g, for the last 5 days of gestation resulted in marked induction of maternal hepatic enzymes of lipogenesis, gluconeogenesis and of aspartate aminotransferase (ASAT), known to occur in male rats, as well as in a metabolic pattern of insulin resistance. The response of placental enzymes was limited to a small elevation in ASAT and phosphoenolpyruvate carboxykinase (PEPCK) activity. In the fetal liver there was no stimulation of lipogenic enzymes, but a marked induction of PEPCK and ASAT. The changes in the lipogenic capacity were confirmed by tritium incorporation into serum and liver fatty acids. These results demonstrate the marked sensitivity of specific fetal enzyme systems to the maternal iatrogenic hyperthyroidism or hypercorticism. The limited alterations in placental enzyme activities are in accord with the concept that placental metabolic stability fulfils a protective function toward the fetus.